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global science solutio

SSMI/S, AMSR2 Status

A 1DVAR preprocessor has been integrated into the GSI

SSMI/S sounding channels are assimilated in the GSI, with capability to assess/
assimilate imaging channels

Radiance quality assessment for SSMI/S and AMSR2 is in process

GSl is currently being extended to assimilate AMSR2
— Datais available in BUFR ad-hoc

Outline

Overview of passive microwave (PMW) sensors and information
content

Current baseline SSMI/S imaging channel radiance monitoring
GSI 1DVAR preprocessing — application to SSMI/S
Future work
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Passive Microwave Imager
Overview




| : Current Polar Constellation
~ RIvERSIDE Passive Microwave Platforms

global science solutions

Note that NPP(PM)
N-19(PM)

currently not all

satellites are

assimilated (no

need given the

redundancy)

N18(PM)

F17(Early AM
F19(Early AM)
F16(Early AM
N17(AM
F20(AM)‘
F18(AM)
N-16(AM)

METOP-A(A
METOP-B(AM)

Mean Local Times at the Ascending Node
(hh:mm)

_____ Future satellite (high level confidence)
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Height (km)
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global science solutions

PMW Information Content

Not currently assimilated
ATMS Weighting Functions
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PMW Imager Information Content
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global science solutions

Layer to Surface % TPW
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global science solutions

Qc fail 0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 Qc fail 0.00 071 1.43 2.14 2.86 357 429 5.00 Qc fail 0.00 071 1.43 2.14 2.86 357 429 5.00
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SSMI/S Preprocessing and
Assimilation




< RIVERSIDE

global science solutions

Setuprad

1DVAR preprocessor
<

GSI SSMI/S Overview

Outer Loop

1DVAR pp

Retrieve:
T, Q, Tskin, Cloud,
missivity

Return:
Parameters,

<

QC information




SSMI/S Current Status

S RIVERSIDE Case day 2013-08-23 (00Z Cycle)
Control O—B — ssmis_f18 Ch 1

global science <n lutione
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SSMI/S Current Status
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Case day 2013-08-23 (00Z Cycle)
Control O—B — ssmis_f18 Ch 14
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1DVAR Preprocessor

" Multi-Instrument Inversion and Data Assimilation Preprocessing System
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global science solutions
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= Consistent g%t = ANpHaRARS HEV B ed
Sensors simultaneously
= Uses Cmﬁﬁrg Rmuﬁiid = Valid globally over all surface types
Jacobian operators MIIDAPS = Valid in all weather conditions
= Use forecast, fast regression or » Retrieved parameters depend on
climatology as first guess/background infopmabiensceatant from sensor
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Benefit of the 1DVAR preprocessor is to enhance QC, as well as increase the
number and types of observations assimilated (e.g. imager data)
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1DVAR Preprocessor Outputs
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Core Products with Vertical Integration and Post-Processing (VIPP)

Temp. Profile W
idi RWP
Humidity Profile - -
IWP
Cloud Amount Prof LW

[-Sealce Concentration

RO E Tt -Snow Water Equivalent
- -Snow Pack Properties

-Land Moisture/Wetness

-Rain Rate

-Snow Fall Rate

Rain Amount Prof

Emissivity Spectrum -Wind Speed/Vector
-Cloud Top
Skin Temperature -Cloud Thickness
-Cloud Phase
Core Products (EDR) VIPP

Quality Control Outputs
Useful for Radiance Assimilation Useful for Product Assimilation
Averaging Kernel

Contribution Function
Uncertainty Matrix
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10VAR F18 Corr. TB (K} @ Ch14 {22v) 2013—07-23 Asc (r3280)

a) | b) (a) F18 SSMI/S 22 GHz
~ Corrected Brightness
) Temperature, and
1DVAR QC outputs
3 7 Ba including (b) ChiSq, (c)
o WENs %8 | Number of Retrieval
- f e Attempts (max 2), and
; : . N N (d) Number of iterations
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1DVAR F18 Number of Retrieval Attempts 2013—-07-23 Asc (r3280)
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Many points in (c) show
zero retrieval attempts
which needs to be

4 investigated.
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1DVAR F18 TP (mm) 2013-07-23 Ase (r3280)
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1DVAR Emiss — ssmis_f18 Ch 14
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Future Work
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* Preliminary integration of the 1DVAR
preprocessor has been completed

« SSMI/S
— Perform SSMI/S radiance quality assessment (including F19)

— Optimize 1DVAR retrieval and use of outputs in GSI (QC,
emissivity, hydrometeors) to increase use of surface and
hydrometeor affected observations

— Assess forecast impact of imaging channels (global and regional)

* AMSR2

— Finish GSI plumbing
— Follow tasks from SSMI/S work
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